In all reproductive organs studied, with the exception of the epididymis, the concentration curve of Zn fi5 as a function of time has demonstrated a typical course with a rather rapid rise reaching a peak within 4 to 8 days. The zinc radioactivity then gradually decreased in an approximate exponential course which in the preceeding chapters has been characterized as a biological halflife, Ti.. This decay of zinc activity may be regarded as an expression of a continuous exchange of zinc nuclei in the tissues due to different removal mechanisms. Zn 65 will thus partly escape from the tissues via excretions or secretions as for instance sperms from the testis or mucous secretions from the various parts of the prostate. The half-life governing such a process may be denoted T s . Zn" 5 will also partly escape from the organs via a turnover process of zinc nuclei in the tissues and the half-life governing this process may be denoted T t , which may be made up of several components, Ti, Ta, T.t The physical half-life of Ζη βδ was always correlated for. The resulting halflife or biological half-life Ti is thus governed by 1 = 1 + - [3] Tj T s Tt where J_ = 111 [4] T t Ti To T3
These equations were considered to illustrate the complicated processes involved in the decay of zinc activity in the tissues and its relation to the biological half-life. The actual biological event is still more complicated. The secretion mechanism may, for instance, involve several links in a chain and there may exist separate zinc containing systems with different values of Ti. One value of T_i, however, appeared to dominate in the present work. This value , may be obtained from the concentration curves. The concentration curves presented must, as is already mentioned, be re garded to be rather approximate partly because of the rather great individual concentration values and partly because of the relatively few animals used. The exponential decrease or biological half-life, which was demonstrated for the concentration curves of all reproductive organs but the epididymis, gives however further support to the concentration curves presented as being re presentative of the relative concentration in the organs studied at different times after the administration of Zn 63 . Zn ( ' 5 was shown to have a special localization in the seminiferous tubuli of the testis and to be transported through the ductus epididymidis and the vas deferens by products from the testis. Several observations in the present study indicate that the spermatozoa were the transport vehicle of Zn 65 . Mason and Shaver (1952) and Shaver (1954) demonstrated that parts of the excretory products from the testis, as fluid, cell debris and degenerated spermatozoa, were absorbed by the epithelial cells in the proximal part of the sperm transport system. This means that the contents in the distal part of this system are formed almost exclusively of spermatozoa, which also was microscopically shown in this study. A large content of zinc has been found to occur in the spermatozoa in rams, Mann (1945) and in homo, Mawson and Fischer (1953) . All these observations indicate in all probability that the spermatozoa in rats also have a relatively large content of zinc. The autoradiographs obtained were unable to give any information about the localization of Zn 65 in the spermatozoa, because of the high amounts of closely packed spermatozoa in the ducts, the narrowness of the rat spermatozoa, less than 0.5 μ, Macmillan and Harrison (1955) and Macmillan (1956) and the resolution of the GNS-film used being only 20 μ.
The autoradiographs were for similar reasons unable to show where in the spermatogenesis in the seminiferous tubuli the uptake of Zn 65 occured. Peak values in the concentration curves of the testis about the 7th or 8th day after administration, an especial localization of Zn 65 in the seminiferous tubuli and the occurrence of a second peak in the concentration curve of the caput about the 14th day, however, indicate that this uptake probably occurred relatively late during the spermatogenesis. Macmillan and Harrison (1955) estimated the time of passage for the rat spermatozoa to be about 2 days from the vasa efferentia to the distal ducts in the caput. As the time for the sperm transport from the seminiferous tubuli to the distal ducts in the caput might be estimated to be somewhat longer, it will seem that the uptake of administered Zn 65 occurred in spermatozoa which were almost ready to leave the semini ferous tubuli.
Studies of the passage of injected India ink, Mason and Shaver (1952) and of injected radiopaque medium, Macmillan and Harrison (1955) have earlier been performed in attempts to estimate the time of passage for the sperma tozoa along the sperm transport system. The former reported the time of passage along the ductus epididymidis to be 19-22 days and the latter found the time required for the medium to reach from the rete testis to the vas deferens to be about 13 days. As Macmillan (1956) points out these methods will not be an absolute indicator of the flow of the sperm during life. Zn 65 has in the present study been demonstrated to be firmly attached to its vehicle, which in all probability has been found to consist of spermatozoa, during the passage through the sperm transport system. This observation will offer a possibility to estimate the time of passage for the spermatozoa.
Peak values in the concentration curve of the testis were demonstrated to appear about the 7th or 8th day and the second peaks in the concentration curves of the intact caput and cauda epididymidis occurred about the 14th respectively the 21st day after administration. The uptake of administered Zn 65 was regarded to occur in spermatozoa which were almost ready to leave the seminiferous tubuli. The following approximate estimated times for the passage of the spermatozoa through the sperm transport system may be obtained from these observations. From the seminiferous tubuli to the caput and cauda epididymidis the times were estimated to be about 7 respectively 14 days and thus the time between caput and cauda was estimated to be about 7 days.
Observations by Macmillan and Harrison (1955) and Battaglia (1956) indicate that the ductus epididymidis has a transporting ability of its own. The present investigations confirm these observations. The contents of the epididymal ducts were found to be transported through these ducts in spite of the absence of a continuous pressure from secretion of the testis.
The dorsolateral prostate was in the present study shown to possess a special ability to concentrate administered Zn 03 . Concentration values about 10 to 20 times those of "other reproductive organs" were obtained in the dorsolateral prostate at the different times investigated. An especially large uptake of Zn" 5 was shown to occur in the lateral parts of this organ. These observations are in accordance with earlier observations (see chapter VI). No apparent micro scopical differences between the lateral and middle part of the dorsolateral prostate, as mentioned by Gunn and Gould (1956) , could in the present in vestigation be found to occur.
Autoradiographs of the dorsolateral prostate revealed that Ζη βΓ) was present in the epithelial cells as well as in the acinar secretion. The relatively great individual variations in the concentrations of Zn 65 obtained in the dorsolateral prostate have been said to be due partly to an incorrect sampling technique and also to different ages of the animals investigated. It is also possible that part of this individual variation is due to differences in the secretory function of the dorsolateral prostate at the time of investigation. The observation in this investigation that no apparent relation seems to occur between the uptake of Zn 05 in the acinar secretion and that in the epithelial cells surrounding this acinus seems to indicate this possibility.
The nuclei are shown to be located in the basal region of the epithelial cells in the dorsolateral prostate, as previously mentioned (chapter II). Mawson and Fischer (1952) believed that zinc in the epithelial cells of the human prostate might be connected with the nuclei. In this study administered Zn 65 could in Agfa Printon R films be seen to be especially localized in the basal region of the epithelial cells, indicating that the cell nuclei might be connected with the uptake of Zn 65 in the epithelial cells in the dorsolateral prostate.
A relatively small uptake of Zn 65 was found to occur in the tissues of the ventral prostate, the coagulating gland and the seminal vesicles. The secretion of the seminal vesicle showed a minute uptake of administered Zn 85 . The secretion of the ventral prostate and the coagulating gland also seemed to present a relatively small uptake of Ζη 6δ . The relation between the content of zinc found in the different reproductive organs in rats by the dithizone method, Mawson and Fischer (1951) , closely corresponds to the relation of peak values in the concentration curves in cor responding organs obtained in the present study, see Table IV . This observation was considered to illustrate that the peak in the concentration curve of the reproductive organs after Zn 65 administration will be related to the content of zinc present in these organs.
The present studies indicate that the spermatozoa take up zinc in the semini ferous tubuli of the testis and with a large content of zinc are conveyed through the sperm transport system. In the seminal plasma they will meet an additional large amount of zinc mainly derived from the secretion of the dorsolateral prostate. These observations were also regarded to indicate that zinc plays an important role in the metabolism of the spermatozoa. Very little, however, seems at present to be known about the importance of zinc in the male re productive organs.
The isotope tracer investigations performed in the present study have given new information about the uptake and localization of administered zinc in the male reproductive organs in rats. The observations obtained might be of practical value in the treatment of pathological conditions in the reproductive organs. Hotchkiss (1956) wrote, "Any consideration of factors which in fluence testis function have therapeutic connotations. .. Clarification of basic principles of the physiology of the male reproductive system affords a founda tion for sound treatment."
